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Do we frequently see abnormal thyroid function test results in CKD?  

YES!

How sure are we when we interprete thyroid function tests in CKD? 

Should we alter the threshold for treatment in case of abnormal thyroid function
tests in CKD? 

Chronic kidney disease (CKD)
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Interaction:

Direct effects?

Indirect effects?

Lo et al, Kidney Int., 2005

CKD:

Diabetes

AHT

 high CV risk

56% ‘subclinical’ hypoT

(↑ TSH, nl. fT4)



OUTLINE

Thyroid hormones  Normal kidney

Kidney disease (CKD)  Thyroid hormones

Combined Thyroid & Kidney (CKD) disease



Iglesias & Diez, , EJE, 2009

Indirect effects (pre-renal)

Direct effects (renal)



Basu & Mohapatria, Ijem, 2012

Indirect 

cardiovascular

effect of TH

(pre-renal)

Direct effect of TH

(renal)

↑

↑ Protein excretion ↓ Protein excretion



den Hollander et al., Clin Endocrinol, 2005

Effects on kidney are reversible



Coura-Filho et al., Thyroid , 2015

Effects on kidney are related to TH, not to TSH

THW rhTSH

- 20%





Hypothyroidism may ↑ serum creatinine due to changes in muscle metabolism

independent of its effects on GFR. 

Contribution of ‘muscle’ derived creatinine is usually low 

 serum creatinine (creatinine-based eGFR) can be used as marker for kidney

function

Beyer et al., Thyroid, 1998

Effect on muscle metabolism



Hypothyroidism: Hyperthyroidism:

↑creatinine ↓ creatinine

↓water load excretion ↑ water load excretion

↓sodium reabsorption /

↓ protein loss ↑ protein loss

Effects on kidney are reversible.

Effects on kidney are related to change in TH (not TSH).

In case of unexplained ↑ creatinine or ↑ CPK or ↓ sodium : 

screen for hypothyroidism! 



Thyroid hormones  normal kidney

Kidney disease (CKD)  Thyroid hormones

Combined Thyroid & Kidney (CKD) disease

OUTLINE



CKD: expected effects on thyroid hormone profile

• ‘Chronic’ ‘Disease’: 

malnutrition, inflammation, uremia, metabolic acidosis,… 

 non-thyroidal illness (NTI)

• ‘Kidney’ ‘disease’:

 decreased renal clearance of TRH, TSH, iodine

 protein loss: loss of circulating protein-bound thyroid hormone (TBG, pre-
albumin, albumin)

• Effect of CKD medication:

heparine, furosemide, glucocorticoids, …

• Effect on T4 and T3 immuno-assays: protein-dependence, influence of

medication, uremia, … 

 may inaccurately estimate ‘free’ T4 and T3



CKD

affects on thyroid

homeostasis at 

multiple levels

Basu & Mohapatria, Ijem, 2012



Reinhardt et al., Thyroid, 2015Song et al., Nephrol Dial Transplant, 2009
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T3: ↓ total and ↓free

No ↑ total rT3

↑ TSH

OVERT HYPO TSC HYPO TNTI

?

TSH? Cut-off? TSH? Cut-off?

CKD: a-typical form of NTI



Low free T3 predicts a higher risk of CV and overall mortality in CKD (hemodialysis) 

Zocalli et al., Kidney Int, 2006



Clinical importance of low T3 in CKD: controversial

Association of T3 (total > free) with

- inflammation, malnutrition, endothelial dysfunction

- cardiac function, mortality (all cause and CV)

≠ causality!

? Low T3 = beneficial: physiological adaptation of the body to CKD to 

reduce protein turnover and nitrogenous waste load? 

? Low T3 = harmful: modifiable risk factor in CKD?

? Low T3 = epiphenomenon: signature, marker in CKD? 

Need for RCTs to study the effect of T4 (and/or T3) supplementation in 

CKD on hard (clinical) endpoints



Thyroid hormones  normal kidney

Kidney disease (CKD)  Thyroid hormones

Combined Thyroid & Kidney (CKD) disease

OUTLINE



CKD patient:

high CV risk



Mohamedali et al., Int J Nephrol, 2014

Hyperthyroidism & CKD

Prevalence: no evidence for difference in CKD vs global population



Collet et al., Arch Int Med, 2012

Association mild hyperthyroidism & CV risk



Management of hyperthyroidism in CKD

• High risk of progression of CKD & (very) high CV risk 

 Low threshold for treatment: TSH < 0,4 mU/L (persistent)

• Caution needed with specific treatments? 

Thionamides: 

– No dose reduction needed (take pill after dialysis)

– Very rare: PTU-induced glomerulonephritis (ANCA- associated renal

vasculitis)

I131:

– No dose reduction needed

– HD: administer I131 soon after dialysis (lower iodine levels), wait at 

least 10h for next dialysis (allow maximal thyroidal I131 uptake)

Perchlorate (amiodarone-induced thyrotoxicosis):

– Excretion via kidney  dose reduction (probably) needed



Hypothyroidism & CKD

• Prevalence: Increased or a-typical NTI?

• Role for I excess? (prolonged Wolff-Chaikoff effect?)

• No evidence for ↑ of autoimmune thyroid disease in CKD

• The physiological benefits of a hypothyroid state in CKD (↓ GFR, ↓ protein

loss, ↓ free radical generation) & the risk of CKD progression with

hyperthyroidism favour a conservative approach in the management of 

hypothyroidism? 



Shin et al., Thyroid, 2013

TH replacement therapy in CKD: 

attenuation of decline of renal function



Rodondi et al, JAMA, 2010 

Association mild hypothyroidism & CV risk



Hypothyroidism and mortality among hemodialysis patients

Rhee et al., Clin J Am Soc Nephrol, 2013



Rhee et al., Nephrol Dial Transplant, 2015

Need for RCTs to study the effect of T4 supplementation in CKD on hard 

(clinical) endpoints

Hypothyroidism: under-recognized CV risk factor in CKD? 



Management of hypothyroidism in CKD

• TSH: ‘best’ marker for diagnosis but ↓ renal clearance, decreased bioactivity, 

…,  so upper level of normal TSH should probably be higher than in the general

population?

• Possible risk of progression of CKD & possible increase of CV risk 

 threshold for treatment?? 

?TSH >10 mU/L (persistent)? (cf ETA  guidelines SC HYPO for patients at high CV risk)

?TSH >20 mU/L or >10 mU/L if low fT4? (cf Kaptein et al., JCEM, 2014)

Cave overtreatment!; aim at TSH: 5-10 mU/L? (Kaptein et al., JCEM, 2014)

• Patient with known hypothyroidism and important protein loss (nephrotic

syndrome, PD): increased LT4 need, inverse correlation with serum albumin



1. Direct and indirect (cardiovascular) bidirectional interactions between

thyroid and kidney in health and disease

2. Accurate thyroid functional assessment in CKD = biochemical challenge

3. CKD is asssociated with ‘low thyroid hormone’ status

– Low T3

– High TSH 

– Grey zone between a-typical NTI and subclinical hypothyroidism

3. Hyperthyroidism & CKD: low treshold for treatment; TSH <0,4 mU/L

4. Hypothyroidism & CKD: reasonably treat if TSH >10 mU/L (>20?) and

avoid over-treatment in this vulnerable population at (very) high CV risk
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